Objectives: In the present study, therapeutic effects of the Cimicifuga racemosa preparation CR BNO 1055 (Klimadynon † /Menofem † ) on climacteric complaints, bone metabolism and endometrium will be compared with those of conjugated estrogens (CE) and placebo. The question whether CR BNO 1055 contains substances with selective estrogen receptor modulator (SERM) activity will be investigated. Methods: Sixty-two evaluable postmenopausal women were included in the double-blind, randomized, multicentre study, and treated either with CR BNO 1055 (daily dose corresponding to 40 mg herbal drug), 0.6 mg CE, or matching placebo, for 3 months. Menopausal symptoms were assessed by the menopause rating scale (MRS) and a diary. Levels of CrossLaps (marker of bone degradation) were determined by ELECSYS system and bone-specific alkaline phosphatase (marker of bone formation) by an enzymatic assay. Endometrial thickness was measured via transvaginal ultrasound; vaginal cytology was also studied. The primary efficacy criterion was the change from baseline to end point in the MRS. Change from baseline was analyzed for the secondary variables too. Results: CR BNO 1055 proved to be equipotent to CE and superior to placebo in reducing climacteric complaints. Under both preparations, beneficial effects on bone metabolism have been observed in the serum. CR BNO 1055 had no effect on endometrial thickness, which was significantly increased by CE. Vaginal superficial cells were increased under CE and CR BNO 1055 treatment. Conclusion: The results concerning climacteric complaints and on bone metabolism indicate an equipotent effect of CR BNO 1055 in comparison to 0.6 mg CE per day. It is proposed that CR BNO 1055 contains substances with SERM activity, i.e. with desired effects in the brain/ hypothalamus, in the bone and in the vagina, but without exerting uterotrophic effects. #
Introduction
Phytoestrogens are currently in the focus of interest, since it is known that classical estrogen/ progestin replacement therapy (HRT) significantly increases the risk of mammary cancer [1 Á/3] . Recently, the American National Institute of Health stopped a clinical trial with HRT in healthy postmenopausal women due to an increased risk of invasive breast cancer and an increase of cardiovascular risks including venous thrombosis. These risks outweigh any benefits of HRT [3] . An estrogen replacement therapy also increases the risk of endometrial cancer [4] , which is reduced by additional progestin administration [5] . The strong belief that HRT will reduce the risk for cardiovascular diseases [6, 7] has been challenged by the finding of increased fatal heart attacks in women with pre-existing arteriosclerosis [8, 9] . Experimental and clinical investigations about the effects of phytoestrogens on the cardiovascular system show inconsistent results [10, 11] . As a consequence, the compliance of classical hormone therapies decreases and many patients look for alternatives. General and industrial interest on the effects of phytoestrogens have been focussed on soy-or redclover-derived isoflavones and on extracts of black cohosh (Cimicifuga racemosa or CR).
In postmenopausal women, 17b-estradiol (E 2 ) and conjugated estrogens (CE) have a desired antiosteoporotic effect. Under HRT, bone mineral density (BMD) can be maintained, almost stable, as long as women practice HRT [12] . Osteoprotective effects of CR extracts are supposed, but not yet proved.
The vagina of postmenopausal women suffers often from ascending infections because the estrogen-enforced acid milieu is missing. Furthermore, vaginal dryness often impairs sexual desires within partnerships [13] .
A serious side effect of the progestin-unopposed estrogen treatment is the stimulation of the endometrium, which leads to an increased risk of endometrial cancer [4] . Progestin application opposes this effect [5] , but often leads to uterine bleedings. Thus, the compliance of patients for HRT decreases. Experiments in rodents as well as clinical studies in postmenopausal women demonstrated that CR extracts do not have uterotrophic effects [14, 15] , which was the basis for the assumption that they do not contain estrogenic compounds [16] . Yet, in ovariectomized rats, the aqueous/ethanolic extract BNO 1055 exerted estrogenic effects in the hypothalamus, in the bone and in the vagina (Wuttke et al., and Seidlová-Wuttke et al., this volume). With the increasing knowledge of the organ-selective action of selective estrogen receptor modulators (SERMs) [17] , it seems necessary to re-evaluate possible estrogenic actions of CR extracts also in postmenopausal women.
The synthetic SERM raloxifene was shown not to have uterine effects, but to exert estrogenic effects in bones and on lipid metabolism [18] . The question arises, whether CR BNO 1055 contains substances exerting SERM activity, i.e. no undesired effects in the uterus, but desired effects on the GnRH pulse generator, on the bones and in the vagina.
The aim of this study was to examine, whether CR BNO 1055 (Klimadynon † /Menofem † ), in comparison to a standard hormone therapy and placebo, improves climacteric complaints and has positive estrogenic effects in the vagina and on bone metabolism, without showing uterotrophic activity.
Materials and methods

Study design
This double-blind, randomized, placebo-and CE-controlled multicentre study, in parallel groups, was conducted in accordance with the good clinical practice (GCP) guidelines [19] , the declaration of Helsinki [20] and the regulations of independent ethics commissions. Quality was assured by monitoring according to standard operating procedures (SOPs) and by independent audits (one in-house audit at Sponsor and CRO, three out-side audits).
To guarantee the balance of three different treatments per trial centre, patients were randomized to treatments using a randomly permuted block design [21] .
Data were collected at week 0 (baseline) and at weeks 4, 8 and 12 under treatment. Data management was conducted according to GCP guidelines.
Inclusion criteria
Patients meeting the following inclusion criteria were eligible for enrollment:
Postmenopausal women, 40Á/60 years of age, body mass index (BMI) B/30, last menstrual bleeding at least 6 months ago, i.e. perimenopausal women with postmenopausal hormone values (17b-estradiol5/40 pg/ml, FSH ]/25 mU/ml) at all visits, at least three hot flushes per day (as documented in a diary), menopause rating scale (MRS) [22] items 1 Á/6, sum of scores ]/1.7 at visits 1 and 2, MRS item 1 (hot flushes) ]/0.3 at visits 1 and 2. Initially, a total of 97 patients were randomized (intention to treat 0/ITT-collective). Two patients dropped out prematurely, due to the withdrawal of informed consent after baseline. Post-baseline values for these two women did not exist.
The ITT analyses did not reveal significant differences between the treatment groups. In the course of the study, some patients had Á/ masked ovulatory or unovulatory cycles (E 2 levels /50 pg/ml, FSH levels B/25 mU/ml, or LH levels B/12 mU/ml) and Á/ relevant estrogen production in the fatty tissue (BMI /30 kg/m 2 ).
Therefore, 33 perimenopausal patients were excluded from the statistical analysis of the ITT collective. These patients were defined as protocol violators, who could interfere with the results, e.g. could show false-positive results.
Despite the exclusion of 33 patients, the allocation of the true postmenopausal women to the treatments was well balanced (CR BNO 1055: n0/ 20; CE: n0/22; placebo: n 0/20). Hence, the protocol correct collective consisted of n0/62 patients. At the start of the treatment, patient characteristics concerning age, height, weight, intensity of climacteric symptoms, etc. were comparable in all treatment groups. An analysis of pillcount data demonstrated a high level of compliance in all the three treatment groups.
After receiving a written and verbal information about type, purpose, risks, benefits, duration of the study and information about alternative therapies, all included patients had to sign a written informed consent prior to any studyrelated measurements.
Study drugs
All three trial medications (CR BNO 1055 (Klimadynon † /Menofem † ), corresponding to 40 mg herbal drug per day; CE, 0.6 mg per day; placebo) consisted of hard gelatin capsules with magnesium stearate and lactose as bulk excipients.
One group received a preparation of dried aqueous/ethanolic (58%, v/v) extract of the rhizome of Cimicifunga racemosa (CR BNO 1055). Each capsule (Batch No. 805005) contained extract corresponding to 20 mg herbal drug in the form of one film-coated tablet of Klimadynon † / Menofem † (grinded). The daily dose was two capsules.
One group received a daily dose of two capsules with 0.3 mg CE per capsule. Each capsule (Batch No. 71011210) consisted of one Oestrofeminal † capsule (content per capsule: oestron 75Á/85%, equilin 6 Á/15%, equilenin up to 4%, 17a-estradiol, 17a-dihydro-equilin, 17a-dihydro-equilenin 2Á/8%) of Heinrich Mack Nachf., Germany. One group received matching placebo capsules (Batch No. 805001). The daily dose was two capsules.
After the run-in-period of 2 weeks, patients started with study medication on day 0 (visit 2, baseline). For this purpose, eligible patients were randomized and provided with study medication. Appropriately packed and labeled individual containers with 70 capsules were disposed at visit 2 (for weeks 1 Á/4), visit 3 (for weeks 5 Á/8), and at visit 4 (for weeks 9 Á/12).
All three preparations were identical in appearance. The study medications were produced according to the standards of good manufacturing practice (GMP). Certificates of analysis before and during the study and descriptions of the investigational products were filed with the study documentation.
Efficacy/tolerability
MRS [22] was chosen as the primary efficacy criterion. The questionnaire ( Fig. 1 ) was filled in by the patients at baseline (week 0) and after 4, 8, and 12 weeks.
According to a factor analytical study [23] , MRS items are not independent and can be combined. It was demonstrated that the MRS items loaded on three main factors. For further statistical analyses of the present study, we adopted a three-factorial solution as a linear combination of MRS items. In this three-factorial system, the MRS items 1Á/3 (hot flushes/sweating, heart complaints, sleep disorders) load on factor 1 ''hot flushes''. The items 4 Á/6 (depressive moods, nervousness/irritability, impaired performance/ memory) load on factor 2 ''psyche''. The items 7 Á/10 (disorders of sexuality, urinary symptoms, vaginal dryness, joint and muscle symptoms) load on factor 3 ''atrophy''.
During the run-in-period of 2 weeks and during the entire study, patients had to fill out a diary concerning daily number of hot flushes, the occurrence (intensity, duration) of vaginal bleeding episodes and sleep disturbances (frequency of awaking per night, nights waking up early, nights with problem to fall asleep).
At week 0 (baseline) and after 4, 8, and 12 weeks, blood samples were collected for routine safety laboratory parameters and for determination of LH, FSH, estradiol and progesterone. Additionally, the levels of CrossLaps (marker for bone degradation) were determined by immunoassays (Hormones and CrossLaps were measured with the ELECSYS System, Roche-Diagnostics, Mannheim) and the levels of bone-specific alkaline phosphatase (marker for bone formation) by an enzymatic assay (Hitachi/Roche-Diagnostics, Mannheim).
At baseline (week 0) and after 12 weeks, all patients had a gynecological investigation, which included transvaginal ultrasound for determination of the endometrial thickness and vaginal smear [24] to determine the maturity index of vaginal epithelium, i.e. estrogenic activity of the study medications. At all visits, patients were asked about the occurrence of adverse events (type, severity, duration) and about new medications or changes of pre-existing concomitant medications.
Statistical analyses
The primary efficacy criterion was the change from baseline to end point after 12 weeks of treatment in MRS (items 1 Á/10).
Secondary variables were also analyzed, with respect to the change from baseline to end point, after 12 weeks of treatment. The occurrence of serious and non-serious events and the results of the vaginal cytology were presented as listings or change of proportional cell counts, respectively.
For each variable, multiple comparisons of the treatment groups were performed by analysis of covariance. Thereby, point estimators for the baseline and center-adjusted mean values as well as the confidence intervals and P -values were calculated. Statistical analyses were accomplished with SAS. Fig. 2 details the behaviour of endometrial thickness from a pre-treatment baseline until the end of the treatment in the three groups of patients. Under placebo, the median endometrial thickness remained unchanged over the treatment period. Fig. 2 shows the mean differences to placebo after the 12-week treatment with the 95% confidence intervals. Under CR BNO 1055, the median endometrial thickness remained unchanged. The median increase under CE was more than 1 mm which was statistically significant in comparison to placebo. The CE had also a significant effect on the amount of superficial cells in the vaginal smear. Vaginal superficial cells were also slightly stimulated by Klimadynon † , while their number was decreased in the placebo group (Fig. 3) .
Results
Analysis of the total scores over all 10 MRS items showed that CR BNO 1055 (Klimadynon † / Menofem † ) was as effective as CE in reducing climacteric complaints, when compared with the placebo group (Fig. 4) . In Fig. 4 and all the following figures, changes from baseline values are displayed as mean values for all patients of the protocol correct collective. Increases or decreases from baseline values during treatment are displayed above or below zero, respectively. They are given in the appropriate dimension. Fig. 5 shows the effects of the treatment on the three factors. In comparison to placebo, the MRS items, which Fig. 2 . Endometrial thickness was significantly increased by the CE, but not by C. racemosa BNO 1055. Shown are the mean differences to placebo after 12 weeks with the 95% confidence intervals (CI). The lacking overlap of CI with upper value of placebo-treated controls indicates that the effects of the CE were statistically significant. Fig. 3 . In contrast to placebo, under C. racemosa BNO 1055, a slight increase of superficial cells was observed and this effect approached significance. CE significantly increased the number of superficial cells. load on factor 1 ''hot flushes'' (MRS items 1 Á/3) were significantly reduced by the CE. CR BNO 1055 showed a marked difference to placebo, without reaching the level of significance. Similarly, the climacteric complaints loading on factor 2 ''psyche'' (MRS items 4Á/6) were distinctly improved by CR BNO 1055. The effect of the CE was less obvious. The analysis of the factor 3 ''atrophy'' (MRS items 7Á/10) revealed a significant decrease under CR BNO 1055 whereas the difference under CE, in comparison to placebo, did not reach the level of significance.
From the evaluation of the diary, positive effects on the frequency of waking up during the night at week 12 and waking up early, at weeks 8 and 12 have been observed under treatment with CR BNO 1055, in comparison to placebo (data not shown).
Analyses of markers of bone metabolism in the serum of postmenopausal women indicated that CR BNO 1055 and CE had comparable beneficial effects. CrossLaps are the metabolic products of bone-specific collagen-1a1 and therefore generally accepted as markers of bone degradation. They increased in the placebo group, decreased under CR BNO and decreased under CE at week 12 (Fig.  6 ). This indicates decreased activity of the osteoclast cells, which are responsible for bone degradation.
The metabolic marker for bone formation, bone-specific alkaline phosphatase, remained unchanged in the placebo group, significantly increased under CR BNO 1055 at week 12, and remained unchanged under CE (Fig. 7) . This indicates an increased activity of the osteoblast cells, which are responsible for bone formation, under C. racemosa BNO 1055.
CR BNO 1055 seems to increase osteoblast activity, while it slightly decreases osteoclast activity. This is demonstrated by an index, which describes the effects on bone turnover. The index, log (bone alkaline phosphatase: CrossLaps), showed significant increases for CR BNO 1055 and CE in comparison to placebo (Fig. 8) .
CR BNO 1055 and CE tended to increase triglycerides. None of the other evaluated routine safety parameters showed clinically relevant changes, which could be interpreted as systematic treatment effects. The incidence of non-serious adverse events of mild to moderate severity were comparable in the three treatment groups. No serious adverse event occurred.
Discussion
In this study, it was the first time that the therapeutic effects of an aqueous/ethanolic extract, C. racemosa BNO 1055 (Klimadynon † / Menofem † ), were investigated in a randomized three-armed, double-blind, and GCP-conform clinical trial. The comparison included a placebo and a positive control in the form of CE. The results clearly indicate that CR BNO 1055 has desired SERM activities, not only in the rat (Wuttke et al., this volume; Seidlová-Wuttke et al., this volume) but also in postmenopausal women. While CE significantly increased endometrial thickness of the postmenopausal women, such effect was not seen in the CR BNO 1055 treated patients. It was repeatedly shown in the past that Hence, it appears safe to conclude that the substance(s) with SERM activity present in CR BNO 1055 do not address the uterus. It is, therefore, unlikely that they may stimulate the endometrium to such an extent that an endometrial cancer may develop. Consequently, a treatment with CR BNO 1055 can be performed without additional progestin application.
In the vagina, estrogens exert desired effects by stimulating acidity of the vaginal milieu. A lower pH prevents ascending infections [25] . The increased number of superficial cells in the vaginal smears of patients treated with CE is a clear sign for estrogenic effects in the vagina. In comparison to placebo, vaginal superficial cells were also increased under CR BNO 1055 and this effect approached significance. Not only lowering of the vaginal pH but also lubrication upon sexual arousal is a desired estrogenic effect. Hence, CR BNO 1055 may fulfill in part also these desired criteria by exerting a mild estrogenic effect in the vagina of postmenopausal women.
In a previous placebo-controlled study, using a higher than recommended CR doses [25] as well as in the present investigation, climacteric complaints were significantly reduced by treatment with placebo preparations. In addition to this placebo effect, both, CR BNO 1055 and the CE, had in the present study favorable and significant effects on climacteric complaints. We utilized the MRS [22] to estimate the effects of the treatment on climacteric complaints. Additionally, we followed the proposal to subcategorize the 10 MRS items into three factors [23] . The factor 1 ''hot flushes'' comprises the MRS item 1 ''hot flushes'', item 2 According to a factor analysis, the 10 items of the MRS were loaded on three factors [23] . Factor 1 ''hot flushes'' was obviously improved by placebo and significantly improved under CE. Under CR BNO 1055, this effect was similar, but statistically not significant. Factor 2 ''psyche'' was improved by placebo and further improved by the CE and CR BNO 1055. These effects were statistically not significant. Factor 3 ''atrophy'' was slightly influenced by placebo. A significant improvement was obtained under CR BNO 1055, while the CE approached significance.
''cardiac symptoms'', and item 3 ''sleep disorders''. This factor was obviously reduced by placebo and a significant improvement was noted under CE. CR BNO 1055 also showed an improvement, which, however, was not statistically significant. The factor 2 ''psyche'' comprises the MRS item 4 ''depressive mood'', item 5 ''nervousness''/''irritability'' and item 6 ''impaired performance/memory''. Factor 2 was obviously improved by placebo. A stronger improvement, though statistically not significant, was observed under CR BNO 1055 and CE. The factor 3 ''atrophy'' comprises the MRS item 7 ''disorders of sexuality'', item 8 ''urinary symptoms'', item 9 ''vaginal dryness'', and item 10 ''joint and muscle symptoms''. This factor was least improved under placebo, but significantly improved under CR BNO 1055 and CE.
This study showed that treatment with placebo reduces the intensity of climacteric complaints. Particularly, susceptive to this placebo effect is the factor 1 ''hot flushes''. Less susceptive is the factor 2 ''psyche'' and least susceptive is the factor 3 ''atrophy''. The data also demonstrate that both, CE as well as CR BNO 1055, improved the three MRS factors in addition to a placebo effect. Analysis of the total MRS Score showed that CR BNO 1055 was as effective as CE in reducing climacteric complaints, when compared with placebo.
The effects of CR BNO 1055 on neurovegetative symptoms are undoubtedly exerted in the brain. Items like hot flushes and tachycardiac episodes emerge due to an overactivation of the hypothalamic GnRH pulse generator, in consequence to a deficiency of estrogens [26] . In human, the overactivation was shown by a simultaneous occurrence of hot flushes and LH pulses in the serum. This effect is exerted by hypothalamic mechanisms, a structure where the GnRH pulse generator resides in [27] . Investigations with rats repeatedly showed a reduction of LH pulsatility under aqu- eous/ethanolic C. racemosa extract BNO 1055 (see Wuttke et al., this volume). These data add to the evidence that the C. racemosa extract BNO 1055 contains yet unidentified compounds with an estrogenic effect on the hypothalamic GnRH pulse generator.
The other climacteric complaints, particularly those subsumed under factor 2 ''psyche'', are certainly estrogenic effects in suprahypothalamic brain structures. Most likely they are exerted in the mesolimbic systems, which express ERa and ERb genes [28, 29] . Factor 3 ''atrophy'' is a somatic factor and comprises vaginal dryness and rheumatic-like complaints. Vaginal dryness is clearly reduced by conventional hormone replacement therapy. In this study, an estrogenic effect was also observed under CR BNO 1055. The MRS item 10 ''joint and muscle symptoms'', individually evaluated, was significantly improved by both, CE and CR BNO 1055, indicating estrogenic activities of CR BNO 1055 (data not shown).
The data concerning bone metabolism deserve some detailed discussion. It is known that osteoblasts and osteoclasts are estrogen-receptive [30 Á/ 32] . In ovary-intact or estrogen-substituted women, the activity of osteoblasts and osteoclasts is well balanced, i.e. bone resorption initiated by osteoclasts is immediately counteracted by bone formation initiated by osteoblasts. Withdrawal of estrogen, in animal experiments, results in increased activities of both, osteoblasts and osteoclasts, i.e. an increased bone turnover [33] . Though both parameters were stimulated, the activity of osteoclasts was outbalanced, which lead to constant reduction of bone. This catabolic effect is counteracted by estrogens. Patients treated with C. racemosa BNO 1055 showed significantly increased serum levels of bone-specific alkaline phosphatase, which is indicative for an effect of osteoblast activity. This effect was not seen under treatment with CE. Patients treated with CE had decreased levels of serum CrossLaps, the metabolic products of bone-specific collagen-1a1. Low CrossLaps levels are the indication for a decreased activity of osteoclasts. As a net effect, in bones, the results for CR BNO 1055 and CE are comparable. The ratio of the bone-specific alkaline phosphatase:CrossLaps is significantly increased under both treatments, in comparison to placebo. Although the mechanism of action may be different from that of CE, which decrease osteoclast activity, CR BNO 1055 appears to have osteoprotective effects in bones by increasing osteoblast activity.
In summary, these results clearly indicate that C. racemosa BNO 1055 (Klimadynon † / Menofem † ) has SERM activities. In postmenopausal women, CR BNO 1055 exerted the same effects as CE. Most of the climacteric complaints were significantly improved. In bones, beneficial effects on bone turnover were apparent. In contrast to CE, CR BNO 1055 exerted no effects on the endometrium but had a mild estrogenic activity in the vagina. These data highlight earlier results, obtained in rats, where similar effects for CR extract BNO 1055 were reported. Therefore, we propose that CR BNO 1055 contains substances Fig. 8 . The bone turnover index (log bone-specific alkaline phosphatase: CrossLaps) was significantly increased after 12 weeks of treatment with C. racemosa BNO 1055 and the CE. Because the quotient obviously decreased in the placebo-treated women, a statistical significant improve of bone metabolism can be postulated under CR BNO 1055 and the CE; both compounds being identically active.
with SERM activities, i.e. with desired effects in the hypothalamus, in the mesolimbic brain regions, in bones and on vaginal epithelium, but without estrogenic effects in the uterus.
